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REQUIRED FILY CAPACITY

APPENDIX .

Iatroduction

The film crea required for a migsiom ies important for two reasens:
The veight is directly propocrtional to the area; aud the required space for
£iln spools depeads om the area. The required ares can be ealculated ig
various ways, but it is moct valuable to calculate the reqpired area directly
in terug of those paramcters which cza be varied. Ia the esse of this systea,
the parmueters are: Flight-line miles covercd with sterce overlap; flight-
line miles covered with noa-steres ovzrlzp; percent of steres overlap; angle
of tramsverse scan; and the percent of the total film aves wvtilized by photo-
graphic fnazes.
Angslysic

The totsl £ilm area reguired ( I\F ) 18 equal to the product of
the total anumber of frames required (Ng ) end the film area per frame ((Lp Ve
A frave is that section of £ilm regquired for tle inmazge {i.e. photographie
format; and the surrouading border {see figure nﬁ@_w,f§1)° Since the actuel
photopraphic icage requires 2 sueller ares ( Qe ), this area may be eunpressed

as & percent utilization of the £ilm ares per frame ( Pu -

Thet is,
Ag = Ng Qg .
But
Qe = pA-LCL{,‘
So
Ap = N %‘i .ot

The total number of fremes required by the system of two camere

vnits ( Ng ) is the sum of the number of franes required by either camera

unit when operating zloae { N, ) 2ad the mumber of fromes required by bhoth
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FIGURE -1: RELATION UF PROTCGRAPHIC FORNAT
— AND FILM FRAME
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cameras vhen operating ae a stereo pair ( N, ). Sterco pair operation will

*

be conducted for a number of fiight-line miles ( 37_ ) and will require a
density of fremes per flight-line mile ( G’z }. To comgerve film, one camera
unit may be turmed off when mon-critical areas are being traversed, and the
nueber of fiight-line miles covered in this manner ( ‘ﬂ‘ ) will be covered
with a density of frames per flight-line wile ( (f‘ ) that is one-helf the

density for stereo coverage.

That is,
N‘: = N\ + Nl
N\ = Q, 9
N?. = d’L 82. )
O, = Y. Q2 ,

and therefore,

Ne = C2(ath+Ya) -

The density of frames per flight-line mile ( C)’z ) when covered
by stereo overlap of a given percentage { PoL ) ie the ratio of one mile
to the new terrain covered by the next frame (see figure\_m: 2). Siace the
distance along the flight-line covered by one frame ( %f ) is known (see

Appendix ), the density can be calculated from
e ]

- |
d'Z." (\—Po\_) ﬂp )

and

- _G * Y.
'LC“' PO\.)%{.‘ ) < 2

The area of the photographic format (CLP ) is determined by the
imaging nature of the camera. Por a panoramic coverage, the format length
trangverse to flight ( Ly ) is the product of the focal length ( )
and the angle of scan ( ©g5 ). The perpendicular dimension { L':S ) is de-

pendent on the field of view ( e{‘ ) and focal length (gee figure - 3),
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FICURE =2: DIACRAIRATIC REPRESENTATION
‘ T OF GROUND COVERATE
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{(a.) Transverse dimension ( l. x)

ey

(b.) Longitudinal dimension { L'd )

FICURE -3: PHOTOGEAPHIC FORMAT SIZE
et
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and carn be calculated from

b - ¢
ZL3 'FTQM— —2: .
ane,
Lx = 8¢
and
QP = L-x Ls
it is apparent that
Qp =(£0)( 28 Ton @) ' -3
2- R,

The percentage utilization ( Puw ) of the film by photegraphie
images depends on fil size,~cycling nethod, £ilw transport, dats presentation,
acount of leader and trailer, and pre-flight and post-£light requirements,
Therefore, a definite expression for utilization 1s impossible at this tiwme,
but a value of 90-957 seems reacomable,

Conclusion

Combining equatious -1, - 2, and = 3, the required

£41m area can be expressed as

AFf ::.g‘ﬂ|'+ 7L3?.2 €l§f:3 Tam g%i =&
- 9 Uz P ) Pu
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